One of the most recent global environmental problem is noise pollution. Noise pollution is a component of environmental pollution. Like any other type of pollution, noise pollution has negative effects on environmental factors. The main sources of noise are: industry, urban areas and transport. To reduce the level of noise pollution is necessary to determine the pollution sources that cause the noise. In this paper we propose to determine the level of noise pollution produced by belt conveyor used to transport minerals in the open pit type careers. Also, we will present possible solutions to reduce the level of noise pollution produced by belt conveyors.
Introduction
Noise pollution is an important environmental pollution by its harmful and its presence in all compartments of modern life. Noise pollution is a major problem for all economically developed or developing countries. Noise pollution is caused by various noises of machinery or industrial equipment, inside or outside of construction. (Dolores et al. 2014) In Romania and in the world there is a growing trend in noise level. This trend is due to the economic development of sectors and transport. (Stepan et al., 2012) 
Theoretical considerations
To avoid the harmful effects of noise on the human body and to ensure human normal life and work, European Union established noise limit levels that should not be exceeded. Fixing these values is complex and difficult because of the different ways of sound perception of people, of different action of the noise on the human body, of how noise affects human labor. In the open pit exploitation, transport of minerals is performed using belt conveyors or heavy trucks. The main sources of noise pollution are the conveyor belts due to their location at very short distances from habited areas adjacent to the pits. Maximum allowable noise level during the day, in industrial areas is 65 dB, and the residential area is 55 dB. (Mocuta, 2012) Noise reduction in residential areas can be achieved by placing acoustic and soundproofing panels. Use of acoustic and soundproofing panels lead to additional costs of exploitation works. To reduce additional costs we should look for an optimal price-quality solution that satisfies the minimum requirements.
Results and discussions
Due to the type of construction and operation of band conveyors, we have a source of structural noise -rolling noise. Rolling noise is the result of roughness or irregularities from the contact of the rolling surfaces. Spectral composition of rolling noise is broadband. Roller bearings used in the construction of band conveyors are the elements with periodic motion that make appear tonal components. In order to find solutions to combat noise pollution produced by the band conveyors we conducted noise monitoring for a period of 30 days. In order to monitor noise, we used digital measuring device 4 in 1 PVE-222. The digital measuring device 4 in 1 with multiple functions for the environment has been designed to combine the measurement of the sound level, light, humidity and temperature. The background value of the noise level, measured near the belt conveyor in the immediate vicinity before starting it, is 48.1 dB. The average value measured of noise (dB) 1 belt conveyor 1 85,00 2 belt conveyor 15 77,50 From measured noise level in habited area near to careers, it was found exceed of the noise level by 20 dB. To achieve the reduction of the noise pollution we propose to use acoustic and soundproofing curved screens. (Stanci and Stanci 2014) For the production of the curved screens can be used soundproofing and acoustic boards, steel, aluminum and mineral fibers, or you can use polycarbonate panels. Air stratification between the edges hardness polycarbonate plates ensures proper insolation. Depending on the type of the polycarbonate used, different values are obtained for noise attenuation, the values are shown in Table 2 . To select the ideal economically and noise attenuation level below we present a comparative study of the costs of achieving a sound attenuation and soundproofing panel with a length of 5 m -this is the distance between two pillars supporting belt conveyor. For isolation of belt conveyors, we propose method 1 or 2 of soundproofing panels. Curved screens for both methods are shown in figures 1 and 2. Curved screen for the method 1 has a length of 5 m and a height of 1.6 m. This curved screen is not having any supporting structure, being caught directly on the metallic structure of the belt conveyor (figure. 1). Figure. 1 Soundproofing curved panel screen for the 1st method
The curved screen for the method 2 has a length of 5 m and a height of 2.1 m. At the base of curved screen is provided with a supporting structure directly on the ground ( Figure. 2).
Figure. 2 Model of curved screen method 2
For the panels made 2 of steel, aluminum and mineral fibers, economic calculation is presented in Tables 3 and 4 Table 5 , and for the second method is shown in Table  6 . For curved panels we use 16 mm Polycarbonate boards. TOTAL ---1.147,26 By using steel panels, aluminum and mineral fibers we can achieve noise attenuation up to 40 dB according to technical sheet, and for a 16 mm polycarbonate plate has a noise attenuation up to 21 dB as shown in Table 1 . Using soundproofing panels not only has effect on reducing the level of noise pollution but also reduce the degree of air pollution and dust entrained by airflow produced by bands on transportations.
To establish the level of sound attenuation of belt conveyor used in the open pit, where realized measurements at different distances from belt conveyors with and without curved polycarbonate screen 16 mm. The results obtained from the measurements are shown in Table 7 . From Table 7 it can be seen that the attenuation caused by the use of curved polycarbonate plate screen of 16 mm is sufficient to reduce noise levels below the maximum allowed for living quarters.
Conclusions
Polycarbonate panel's costs are much lower than those for steel panels, aluminum and mineral fibers. In case of band conveyors noise isolation produced by polycarbonate plates is enough during the day, thus reducing the noise level below the maximum allowable and simultaneously reduce the degree of air pollution and dust entrained by airflow from band conveyors in the vicinity of habited areas. Acoustic and soundproofing curved panel screens from polycarbonate offer entire satisfaction of criteria relating to the noise isolation and the price. Curved panel screens made of steel, aluminum and mineral fibers produce higher noise attenuation, but production prices are very high compared to other polycarbonate panel screens.
